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Introduction
Methodology
Sample Testing Images and KF Processing Algorithm Details
To address the data redundancy problem in aerial
imagery, we propose a batch updating modular key-frame
selection technique based on two strategies:
• Batch updating processing.
• Sub-region (modular) processing.
Key-frame
Selection
Samples of input frames
Experimental Results
An important step in video analysis and content based
video processing is key frame (KF) extraction. KF is the
frame that can represent salient content of the video and
it is an essential part in video summarization in terms of
speed and accuracy. The benefits of KF extraction
techniques are as follows:
• Reduce data storage space.
• Accelerate data processing speed.
• Improve object detection accuracy in terms of false
positive for wide area surveillance.
where 𝐹𝑟 represents the rth frame,
𝑅 is the number of rows,
𝐶 is the number of columns in the image. 𝑚 and 𝑛 are the
indices of the sub-regions.
𝜇𝑖𝑗
𝐷 =
1
𝓁 − 1
 
𝑧=1
𝓁−1
𝐷𝑖𝑗
𝑧 ; 𝜎𝑖𝑗
𝐷=
1
𝓁 − 1
 
𝑧=1
𝓁−1
(𝐷𝑖𝑗
𝑧 − 𝜇𝑖𝑗
𝐷)2
where 𝜇𝑖𝑗
𝐷 is the global mean, 𝜎𝑖𝑗
𝐷 is standard deviation,
𝐷𝑖𝑗
𝑧 represents the 𝑧𝑡ℎ pixel-wise intensity difference between
(𝑖𝑗)𝑡ℎ sub-regions in two consecutive frames.
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𝐷𝑖𝑗
𝑧 ≤ 𝑇𝑖𝑗
𝑟 𝑓𝑜𝑟 𝑎𝑛𝑦 𝑖𝑗 : 𝑁𝑜𝑛𝑒 𝐾𝑒𝑦 𝑓𝑟𝑎𝑚𝑒
Depend on the adaptive threshold𝑇𝑖𝑗
𝑟 , the selection criteria
for a key frames is defined as:
Given an initial batch 𝐵𝓁with r frames. If 𝑆𝑖𝑗
𝑘 is the (𝑖𝑗)𝑡ℎ
sub-region of the 𝑘𝑡ℎ (𝑘 = 1,2,… , r) frame in 𝐵𝓁, then the
global mean 𝜇𝑖𝑗
𝐷 and standard deviation 𝜎𝑖𝑗
𝐷 for all (𝑖𝑗)𝑡ℎ
sub-regions in 𝐵r can be computed asBatch Updating Process
Sub-region Process
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